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*Kinetics of Procssses on (e Platioum Klsotrode. 111, —The lufinence of
1he Diffwsion of Malecniar Rydrogen on the Cagacity of (he Plalinum Kectrode.
A. Prumhin, 1. Dolin, and B, Erehlee (Arda PAgsicochim,, U R8N, 1840,
18, (6}, -Med), [In F.nglus!. (Y, preceding atstract. 1t do shown that

‘s equation fue the capacity cannot be applied direetly to
the tinum elretrde, use the sssumption about the instantansuis
rotablishment of rquilibrium betwren the bydrogen fona in the sdution sl the
hydrogen sdarbed on the surface is ton rugh an spprovimaten. A relatum
betwestt the capacity of the chnmile component of the platinum ek trvabe and
the frequency of the curreat in derived which allewa for the fimite rate of the
rraction of evalution of moleculsr bydrogen, this relation being confirmnt by
esxperimental data.—F. N.
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KUCHINSKIY, Ye,; BURSHITYN, R.; FRUMKIN{ A.

Moscow

Lavorstory of Surface Phenomena, Physico-Chemical Institute imeni L. Ya. Kerpov,
(-19L0<).

"The Adsorbtion of Electrolytes on Coal."

Zhur. Fiz. Khim., Vol. 14, No. &4, 19L0,
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FRQ KT, A, N,

i Ions Hasto of the Total Process
"Comparison of the imte of Discharge of H Ions with tpc i f the 5.
of Deoositing Hvdroren on Pt," Part II," with P. DOLIN and V. BRZKLE, in Zhur, Fiz,
Khim., Vol, 14, ho. 7, 1940.

"The Kffect ' £ the Diffusion of Yolecular Hydroren on the Polerization Capacity of
the Pt. Electrode,”(Part 3), with P, Dolin, B, Ershler and A, Frurkin, Zhur, Fiz,
¥hir., Vol. 14, No. 7, 1940.

vadsorption of Klectrolytes on Charcoal,"” Acta Phys,, 12, No. 6, 1940,
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*Oh.aic Resistance of Lot Miements Duriag the folstion of Metals in Acds.
Y. U, lavich and A, N, Frunhin (ZAwr. Fisich. Khimis (J, Phys, Chem.),
1941, 18, 748-7803 C. Abe., 1342, 38, 3411).~{In Russian.) Theuretical—
mathematioal, ¥ora Jocal element due to & dise. -shaped incluson of radiue v,
Asuming & non- .nodo the spevific resistance per umit of centrl
cathode surface 1s given by 2r/my, where y = sprciic cumductivity of the
electrulyte. In the case of sino dissolving in M0, the vhme ’A" of
potential should not exceed 13 mv, The change in concentration of the
electrolyte at the cathode surface is an equally important factor,
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- wummuwmn A. N.
Frumbkin (Compl. rend. Acad. Sci. U.RS.S., 1941, 80, 417—419).—
e pd. between the surface of an ampboteric non-conducting
adsorbent and the slution can be expressed by the same relation
as for a H electrode provided that the no. of adsorbing groups on
the surface is great enough. W.R A
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Nydeogen peronide on the adsarption of acide by activated
charesal. K. Burcitein and A. Fiumjua (Compl. vend. dead Mo
U.RS S, 194), 7~ 320). 10 ¢ ¢ of aq H N0, were added to
0-8 g. of charcoal, and O, was passed through the mixture Afeer
Altration through a glass hlter the adsorhed anion was determined by
titration with standard atkali and 1,0, by KMnO; - Na [H50, 015
increased the yickd of H 0, niscs. h,b. 15, humever, foemed only
when gascous (), ts present in the cathmbic seducting of Oy witl

C electronton the rate of Josmativa of H U, depends on tb‘-‘u o
(PN §
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‘*Academy of m USSR Tmmdw of the Necuml Conference on the
Corrrion of Natnls, {Hehd January 18 19, 14L] Volume (1.
Ihn Ruesian | Flited by A, N, Frumbin, B, 1. Gurovich, ani B. N,
Kadbanov, 25 « 17 em, P, 208, (IISTARYL 1003 Yoeningend and
Mimcom o Folatel'styer Ahademit Nauk XN 10 (1w 50 Ithls )
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VORSINA, M.y PRMKDN, A

Lad, of Surface Phenomena, Physico-Chemical Inat, imeni L, Ya. Zarnov, Moscow (-1541.)

L !le Jal')rlci,J Of inhe UGICuI‘, HIGCtXO(‘. 1 [§ Fi2 P4
e n bhe ) resanc . 11“ lle"b Cat
P e 0 o] 10 19, Zl”l . A"iz.
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Dissharge of hpdoegon (oms. 1. N . Frumbny (4 te
Physiconhim. (/8NN 1043, 18. 13--87).—The Gw:'«r 11 liberatedd
on & Hg cathude was determined in 3n- 1LY, 2 3x.Hlir, nmf!n»hl +
t-In-Hltr.  The results condim the dependence of overvultage [L)]
i cal Tafel's eguation, § - @ ¢ Mlog 1 (o s curtent, @ and 2 -
const } holds for Hg up to a high ¢4, tUsing droppung Hig elre

(tiale, measurements of § at const ¢ should xive & mean val
QOOR v« the val at const. petential.  Comparison of elestie
capillary curves ot acidified and slkaline sofutions shiws the abaene
of at. 1 un the sucface of the Hg. The mean val. of 5 on Hy for
0-Ix-HCL, 0-2%-HHe, and O-In-H SO, at 20° is 1428 4 0113 fog s,
When salts of multivalent cations (L.a™" and Th"") are addet to
bl solutions of acids, the val. of the ¢, putential changes from

te ¢ The inctease uf 3 praluced by |‘h¢ additiva of these toaa is
~ the increase in the ¢, potential. * When salts with & common
anion are added to HCl o ﬂlk, a decrease of y is observed fof low

€d . but an Increase for high cd., except when Na,S0, is added to
HSO,, when there Is an increase of  for all ¢ AT M

1131 N ERAL TN PR
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of e o 1.— jons. IL Meroury. Osa-
8. Jois and A. Prumbkin (Acte Phyiuce-

golution of ;
him. U.RS.S, 1043, 18, 183-103; of. A, 1989, ), 614).--The
decroase in 0 (9] in comc. acki solutine s deteenuned
t?v the change ia the layer structure and the inciease In
). ‘lhchu‘ohuuv!llj:wll. e relatively Ineftective.  Uhanges
wn g ia HCI-KCland HCL-LIQY joms at equal . ate apjwos
equsl. A linesr relation is found between the adsurptiva potential
u' " (q,g and log (;oeen @ val. for positive and pegative fons) in the
ackd e change in g in < the val. calke. from the chm‘\; lnJ 'l
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4 +On the Theory of Hydrogen Overvoitase on Palladiom. A Frumbus aml > .00
» o Almilshalovs tZAur, Fiz. Khim., 1D, 18, (41412, 103 510y iy Hiasian. | i
¢ Tl haalroge n overvoltage wan mrenanredd b i hydrogen atiosphere on »tienith C 100
aind dittision palisdinn clectrales, the surfsces of whivht were setivated fiet -00
f|a ! by anshe sl submejuently hy cattushic wlarization (reatiments.  The ol 00
a3 { i features wepy investigated : (1) the change of overvoltage with tune on the ;

I annwith ebeetode atl on each side of the diffusion electrle ; thy the eflectal 1|90
9z the cleetrde hydeoern concentration aned the steength of soud and bane -0
&, | aesliitgons ot the magnitide of the overvoltagr: and («1 the offect of 12%
£ 1 paltaim haidnaen phase change on the avervoltagy. Thee resulta obtamed bl

4 ean ta eaplaitndd by considenm that the total hvilpaten oveevoltage on pal [P Y )
giv Iasdint is thee wum of two separate overvoltage effects: (1) the aveevoltage ; -0
3 which 1¢ inde preaudent of the nature of 1he eleetrolyte, and which has the aame

value on both sides of the ditfusion electande, and is ronsidersd an the equih nE X
9 b eversoltage of the disselyend hydnegen in the patbubinm tectnades, and H 00
- vy e onversoltage which s esprecially frigh in the case of base ol tes anl H
e depemdent of the formation of the molecular hydpaen s o erval an | e
2 Sl grendent on the cleetrovhemical poaction. Theae conedusions are wupposted ME Y )
& Hiy the theoretical voninirlerations of the kineties of alow decomprmition, L3 -0
IPrrIo renves wre given. Vo K. H .o
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Mdaﬁ—bm 1. Pallsdiem. A. Frumkin
and N. Aladjalova (Acta Physicockine., 1044, 19, 1-33).- The
propertise of 1 clectmdos depend tantely on the aature of thee

suiface  Kaperimental reaults indicate that the vvervidtags of I\
suring evulution uf 18 consists of two parts  (1ne of thein is aliwat
independent of the nature ol the milution, awl ia shiwly attatned
after switching on the current. [t also disappears slowly when the
current is switched off, and-can be tra itted to the diffusion side
of the eloctrode. This indicates that it is an equilibrium putential
between H, dimolved In the metal and that in the electrolyte.  The
other part of the overvoltage, which may reach high vale. in alkaline
solutions, is not coanccted with evolutivn of H, but depends on the
rlectruchemical reaction itsel! quite apart from the ele fninies  This
averviltage bs not affected by transition of 1% frum the o to the 8
rhase. t is indopendent of the arva of 1 conesed by the H,

he mechaniem of the prucess accounting for those facts (s based oo
the theory of skow discharge. Equations are deduced ahowing the

avervoitage to be com 4 of two parta, one depending on the
intensity of current, the nther on the equilibiium potential of
_ adunbed My, ln scconlance with the experimental facls - Ihe
theatses uf Farkas (A, 1837, 1, 18, 283) and of Hwkhng of ol (A,
1943, 1, M) are dimussed in the fight of the experiuental tesults.
The puisuning of 1 electrodes is bnefly consudesed. A S M
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MATERIALS ™WOE 2

New

ectizcapliary. ghesomens. Rt Weal poleclziblity (sbeecee of H lons asd O), the pres-
U Colloi TRTI ~Tnst., Acsdd. Sci. B eprrtnant scalycis of the focces scting o3 a f i

;}'/

et U.K.5.9., Llcsee scv. cXims, . -33{in
Russian) - Two groups of phenomena arfsiug under the
actim of aa external elec, Geld oa the interface & @ fnr-
Cele and its rarrounding liquid medium are treated from
+ comman poiat of view, namely electrokinetic and elec-
trecapiilary mations. In the first clast, In catapheresis,
spherical partizles move In «a exteroal clec. field E with
verorities U, of the crdes of microns per see. per vali/om,,
detd. by the double layer of elec. charges stizing at the
interface, of sutrface d. « and thickness & (~ 107 em.),
acording to U = « Ed/q, where g 15 the yiscoalty of the
ltquid medium; such velocities are by severs! pawess of
10 fess than those that would have been cequited undex
id=atical conditicns but in the absencs of @ double leyer by
a spherical pasticle of radius o, ramely U = (2/3)Ez/e;
. the ectual small electrophoretic velocities are due to the
fact that the applied force is compensated everywhere by
viscous tenslon in the double layer. In electrocapillary
phengmena, any elee,
tension y.
. external field, e decreascs and v increases at
the current cnters the drop, and the reverse occurs where

aesd.

paint where

“i {he current passes from the Hg into the saln.; this gives

rise’to fow along the surface in the directloa of inereasing
v, and to reactive repulsion frem the bulk of the liquid,
resulthing in an overall motion of the drop in the direction
of the field, With the simplifying sssuroptian of & plane
(nondiffuse) Helmholtz double fayec, uader conditions of

surface charge ¢ lowess the surface,
On a positively charged Hg dr:ﬁcp!aced {a et It ls thus theoreticelly demonstrated that the sgme set aof

ASu-SLA  RETALLYRGICAL LITERATIRE ‘CLHSLFICAYEGH

{z drop in an efec-
troipte woln. shows that applistion of an exteruxt fekd
produces a dissymmeiry of field strength within the doubie
fayer, lts d. being greater st the {arther cnd of tha splsre
than o the aexrer sule, countiey 1o the diteceion of
cxternal fickd, ol elec dofoe components propciedeul o
to the surface of the drop give a resultant (1 the derection
of tae extesgal fuld; the sum of all nonnad aud tangentixl
compoaants over the tote]l surface asea of the .phere &

the

. gego. 18 the exteraad Geld £ 5 made o colacide with the

y-aus, surface clements of the Hg ephere farthest {rom
that sxls are subject to forces oppused to B, un portions
of the enriacs peerest to the y-axi, lurces thd direction
o E are predorunsat.  Although m the case of a salid
sphere this would recult culy ta internal stresees, the sui-
fice of o liquid metal sphere of radias @ caa be shown fo
gequire & velacity U = « Ea/(29 + 39') where g’ is the
viscasity of the liqud metal (Hg); this velodty is of the
same order of magnitude gs it would be if the surface
ehinrge were free, that is in the absence of a double layer.

conditions, ramely action of an external elec. field oa a
double layer. which in diclec. particles produces the usual
clectrokinetin motions, with its smal) velocatics, gives rise
to electrocagiilary motions m Lquid metal droplats, with
yelocities comparable to those of freely charged spheres.
Expil. suppust can be inferred even from clder data of
Christiansens. By [. Bogotskaya's recent =xpty. at the
author's last., the mobility of Hg droplets clag — 28 X
10-% . in water-glycerol mixts. of g = 25138 X 1078 -
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the «ane w wostkd qo€ exceed 3 ¥ 1078 o fae, poe v/
e, Thiz obmervation canust kowever be eatended to
very il wdus, and correspondingly sueh strunger clee.
fedd ditendtios; i St 0t s found ot upen ddo., clee-
troc pillary wobility falls and tonds toward the tow values
of common oletiokinetie vidocities. Thes licbavee can
be inderdd with olewrvations with Hg dropping from a cap-
itliry orifice dadee the sode action of gravity: T. A.
Kryukava's and B. N. Kahanov's fndings (C.A. 36,
6441Y) accansting to which tangentin) moticns at the sur-
face of a Hg deop, present at bighee conons,, dixappear an
ditn , are ascriballe to asyunnetrical distribution of clec.
rharges as between the upper and the lower parts of a fall-
iy dropdet, resulting in the apprarance of an clee. ficld,
with a damping action on the fuigential wations at the

sarface; in coned, clectrolyte sodus., tigh clee, cond.
©connteracts winl wiges out €his potestinl difference be-
twern the two sides of a drop but this with ot b the ease
e pooely conducting dile sodns; actuadly, i dil, solos.,
drape will grow by pure perpendicnlar expansion aad con-
waueatly  the Hkovich-Rideal cquation is applicable.
Frpeeading on whether the niagnitude defined by /(29 +
dn') whete « = cond, of the soli, Is <K 1 or 20 1, the
iy Ceet will be cither abant o dechive. Supe
pesting evidenee is found in recent expts, of T. A, Krya-
kava accunding to which movements of the clectrolyte in
the nieghborhoad of  fg surface are ohservable at all
potentiab in o 1 N KClsolin. but in a 1074 N win, only
within 0.2 v, from the electeocapiflary nullpoint, A
furthor conctusion is that at const, g, the dropping rate of
11 wust micrease with increasivg « of the soln, A similar
asymmetsical distribution of clec. cliarges must be ex-
pected in the ease of motion under the action of an exter-
nal elee. fiehl; lere the potential difference arising be-
twren the farthest aud the nearest side of a drop will op-
poe the exterual fielld and countetact it and thus sesult
w selbdamping’” of the motion; the cffect can alsn be
duscribed in terms of conveetive clee. cond, of the mobile
motal surlace.  With this correction, the accurate expres-
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(e“.)) of whi :‘x the ¢ t"uslv q'm‘.u] oxpeensioa- s &
lhsiting case valid fur .'/- e 4 ") &1, Husinuch ns
in highly dild solus  the lattee maguitwde §s 2 |, the
velacity beconus 17 foge/e which acoounts fm’ the rafiiek
tali of the mobilty with tucreasing dedit. Under the gc-
rarate furmuda, U es a functing of ditn (uf caad.) had to
he expectad ta have a max at the elee. surface charge
densily o @ (I 4 dg 10 and this was actually found.
In the case of wld 1 taks, electroeapillarity manifest<
ieeffl in the relation of kardness, defined in the heead scise
of fostatnnee to clastic and phastie defoseations aad
britth ross, and the potential differener across the double
layer at the interface metal/electrelyte woln |, g confocmity
with £ A Rebinder 'y production of (h-umhluug frzrdiress
with decreasiog ‘gelue of the surface teasion in micro-
interstices in solids. P, A. Rebinder™s and I, K. Ven-
steem’s (Acta Phys, Chim. U.S.S.K. 19, 1, 1945, and un-
published data) measuremecnts of hardness by the damp-
ing of the amplitnde of owcillations of a peadulum sup-
potrted by the substance under investigation, which could
be palarized to known potcutials across a drop of an elec-
trofyte dn., led to plots of hardness against potential
analogous to the common clectrocapillary cteves of g
and its amalgams; this is illustrated particularly by (he
peactical cotncidence of hardness cutves for salid T1 and
surface tensdon curves for a 41 5%, Tt amalgam; the samce
deformation of the curves tn the prosence of ad<orbable
matter (CHGOH) repeats itself in both instances. Rela-
tive to thie potential of the max. of the clectrocapiflary
curve of Hg, taken as 080 v, the cdectrocapillary ntax. of
molten TH Zn, Phofar 420°-450%) and Te (at 5507) in
fuscd .Cl1 4+ NaCl, lies at, resp., —0.67, —0.45, —-0.17,
amd -t0 70 volty (Knrpachev and Stromberg, of. C.A.
37, 4422%); on the same «cale, the max. of the hardness
curve rof the same metals in the solids state in 1V Na80,
sob. lics af, resp, =0 40, - 042, 0,37, and 40,70 volts,
For graphute i NaCl the max. of hardness ites at $0,13
although yudgimg by detns. of wettability the electro-
capillay max. appears to be sttuated at about +0.28 v,
Dretps. of hardness cirves as a function of polarization

potuential lead diteetly to the detn. of the als. clcc!mchcm. s e

7eto potential. CThen
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FR®-hIN, A, N,

" Physico-Chemical Phenorana in the toveront on the Poundary totueen Two Liculds,"

by A&, K. Frurkin, included in a collection of papers viven at Jubilee Syrposiw:
of the A5 USSR, dedicated to the 30th Anniversary of the Greet Cctober Soclallst
Revolution, Published by AS in 1947,
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FRUEIN, A, K,

A DR

nixcited Form of Cathode Hydrogen," clmr, Fiz. “him., 21, 1247,
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FRUMKIN, A. N. b

USSR/Physics Jul 47
' Wetting Agents
Wetting Fhenomena

"The Relation of the Wettability of Mercury to the Nature of the Sodvent,™ I. P.
Tverdovskiy, A. N. Frumkin, 5% pp

"Zhurnal Fizicheskoy Khimii" Vol XXI, No 7

With the method of measuring the extreme angle, the relation of wettability of mercury
to the composition of water-alcohol solutions was studied, With the increase of the
content of ethyl alcohol in the solution, the extreme angle decreases, approaching
zero {or very nearly zero) in pure alcohol, Simultaneeusly the dependence of its
magnitude on polarization also decreases which indicates the thickening of the layer
under a bubble. With alcohol content exceeding 90%, almost complete independence of
the extreme angle from polarization arises, which indicates the approach of the
concentration of electrolytes in the sodution under a bubble to the concentration in
the volume phase,
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t of solid and llquld meta pacticlea In an elec. ' £ 4 AT
! lrlrﬂoo'itﬁel“l.oCunenh of l‘:!llnz drops“. A. Urumkin and | we—————

= =TT, WISSIY i1, 063-06 -
1047)(in Russlnnf; cl. C.4, 40, 3325%; 42, 21606a.— -
Equations are derived for the .gedimenlation polential of
'@ Hg drops in electrolyte aclns.  Depending cn the charge ;
d. gn the drop, the viscosities of I{g and amhient soln.,
and the elec. cond. of thia soin., the drops behave either asJ
a liquid (i.e., there I convection streaming in the surface)
—or as a solid (no convection in the surface) - This deduc-
tion Is in agreeinent with the data by Bakh (C.A. 29
- 2812%). Sim’lar rules are valid also for drop formation o
Hg at the orifice of a capillary, They agree with Kryu. \
4 kovn's ohservations (C. 4. 41, 61060¢), r.r.e !
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The falling drops. 1. Bagotska
Frumkin (Inst. hys. Chemy Acad. sci. U9 S.R., Mas:
o J. Phys. hem. (U.S.S.R.) 21, MR FXIQ N C

bulndthhauldn.

becane zero at very small neg o, the pot
in0uxt A falliog t1g drop was as high as0.4v. Thetheary predicts,

s o top and the bottom of the gl 4
: function of ¢, In N KHr K was almost indepen. 13 gives iLe
ential difference betwern the

. dent of ¢ nt large .
00 d i and cha

:

cow). J.
el {ip Husslan).--Hg dmr. 1.2 mm. in diam ., were foree
oo . : feoun n caplilary and (ell [n & Klir saln. in glveerol o8 o, !
e *i- AV ) 2% When still attached to the 1ig In the r.nl:! !
'Y 16 1y, they wei? ;nlnhnl hy nwans of an aunltiaty ¢ . AT )
LARN / trode, The polarisation altered thelr surface charge
o0 &:: - --hkhwuukd.lm‘-ul.dhdn;lhccummmrk‘l \
'Y X4 it! by the dtoru and A the ares of the Hg/eoln. interface
i b red in | we. The sedimensation 1 E between A
5 column was meas ld“im‘ld:&plﬂ}tk! Aﬁﬂﬂdm‘m‘m'
Vi h, C.dA. 42, 3156e). It shows, 8.6, that §

nged its at greater neg. ¢ values. !
¢ in agreement with the expt., that t

and 0,016 N KBr £ showed » max. st small pos. ¢ and » t
min. (l.e., & mar. the neg E) at amall neg. ¢ values ¢ = 3 )}, p being the viscosity & .,
These results were observed after air was displaced {roun the soln. ) . erman
In the nce of Oy K was almost in- ;:,"
°

the sola. by M :
t of ¢ because t charge oo the {alling droplct

was detd. by the compd. of e soln. rather than by the

original M.Thﬁmmmmnd-hnchc <
eoncn, of KB decreased and reached about 0.1 v., i.c.
than the sediinentation potestisls of
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Movement uf solid and liquid metal particles in squeous -
slectreiytes. IV. Mazima on the curfent.voltage curves
of a dropping electrode. A. Frumkin and v. Levih
(lust. Phys, Chem., Acad. Sl UPH R R, Mowaw)
J. by Craem (LSS R 2L, 1430 -4 1T ) (in Rusedant |
o CoA. 41, 81, -~ The theory (cof . C.4. 42, 9%} de-
veloped for the moveinent of an bolated drop 10 an e
ekt 1 extended to include drops connected to an electrode,
The rate of motion of the drop depends on the potential
gra tent, which fsdetd. by the asymmetey of the polanza.’
tion ol the drop, awd on the movements along the drop
wurlace witich are o function of the chavge on the drop
‘Tuis charge ¢ assime mas. values Stn] this catise 1A,
o the wurre tvidtage curves, The potential grahent
within the soht. near Ve deop depends on the lougth of the
path of the cusrent ard ou the supply of the reduabile sute-
stance to different parts of the dropping cathode. When
the ~oln. is stirred by the surface muvenents of the drap,
the diffcrence hetween this supply at pos ated g, voltages
carses the difference Letween the pos. and ncg. praros
Lraphic mas. J. J. ikerinan
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"Physico-Cheirical Phenomena in the I Overent on the Ioundary fetwsen Two Ligulds,"

by &, N, Frurkin, presents the basic results of resesrch conducted in the Institute
of Physical Che:istry of the Academy of Sciences of the USSR devoted to the explana-
tion of the role of physico-che:ical phenorena in the roverent on the boundery between
two liquids or betwveen a liguid and a gas, The theoreticul vart of the work was

done by V. G, Levich and¢ the author, The experirental part was done by T. . Kryukova
and I, A, Begetska,

S0: Sum. #8, 26 Apr 48,
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The potential of falling !metﬂl!{l drops. A. Frumkn

and 1. A. Bagotskaya (Univ, Mincow). J. Phys. &

Collosd Chem. 52, 1-11(114RY: of ... 41, T -~ In

an Odree soln. of KBr and (iy\-cwl with & viswosity of

-#-14 poisce, g droups lall from a drop| ing-Hg electrode

with & drop time of about 0.4 sec. at lgc rate of 1.0-1.2

em. /see.  The drops are polarired by an «.m{. which is

lrl‘“ﬂl betwren the dropping.1lg clectrode and a large

M electrode in the same saln. The patential arising tsom

the fall of the drops is measured against 3 Ag-Aglir clec.

trodes spaced along the path of the drops. It L shown

that the tangential motion of the sutface of talling Jdrops

displaces the vharges of the donble layer (tom the lower

) tor the uppes vnd of the deop, oving (e toaped letween

the twn emds. Fow dogr ool valis (01 s, v wtty ol
the solin. 13, and ¢lee vomd. 4 X 1 4, the p ol letwern
che fower und the uppee emds of the diop teaches U4 v
Measurements of the pd. between vatios points of o
liquid column in whih the drops ure falling are in {au
agreement with values eapevted iheoretically. I ac.
corslance with the theory uf Fromkin and bevich (€.,
40, BN with invrvase in the vharge denuaty the als.
value of the potential of falling drops fist increases,
traches » mman., and then deops of. 1t alw follows from
fhese trcasurs ments that the tolay wion {gme of the elec.
duuble laver at the 1 wldn intosface in glveerod 1o besa
than 2 < 18 " s Ot 11 Muller
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FRUMKIN, A. N.

22988 Tormosheniye tangentsial'nykh dvizheniy poverkhnosti rtutnoy kapli
rastvoraml l-butilovogo spirta., Zhurnal fiz. Khimii, 1949, Vyp. 7,
C. 819-27. Bibliogr: C. &7,

S0: LETOPIS' NO. 31, 1949
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Retardation of tial movements of mo m{uc of y .
I morewry drops aloshol polutions. T. A. Kryu- 0
t lor:n)md',:. N. ., Zhwr, Fis. Khlnll" 3, Nw""l ‘o0
d.mwd ass capillary, radius
II" (08 em. &loSN c1+nma131| ullhe;nln(v) 1
i . of 1 drop b 0.6 or 2.2 sec. umm eally polarized. ‘00
i At,e.g., =0.0v. against N} 1g clectrode lhrhmmn; -
"5{', current £, waa 6.7 08 14 Jununp at the above [ X ]
sl m \\un.hmm mh N‘dlk‘d;w; 00
i wll;md tin, the current (4
%':‘ became 3.21s %hn Buoﬂd(‘l) was added instead ) 00
ii;‘ of gelatin, the tusrent was Inima of this cur- ' Y
ol rent {f), wete ohamllnom.lllwhuhmt—o:v il
P At e.m f. Jesy than ~0.4 v, and above 1.4 v. the effect § ( 1 ]
i dlmmmnll From the values of i, fr, and t the _ .lvge
pii ntedun'ntklnwnmmtdthedmpcanbecalcd,d HP
P ki aad Levich, C.A. 42, 32445, “The retardation of B
RN this movement by 1 is urml-q\nml(allvtly accounted for HE Y )
1 by assuming that the diffusion of 1 toward the growing “ls
Py dropl-lhe u(ed:&:‘hrm The diffusion mechaniun is § Nid 1
i ::Mm‘r ldlmﬂndcmu:.::!:‘m'ﬁ:m, " LY
iyt stowest TCAC
it llou,thtﬁuzmvwldhnlmlnd ndent of »; ‘o0
H this gives lu’ue m« limit for the r.nle ol "',","}“f‘ - 90
. For above calen. adsorption y
L I ‘ndﬂurnum.l mnced«‘ twnl d from ew 90
4! 13t measurements of the slacivars "\5}‘" Iy e
_',' KC1 without and in the presence of (OGMJ
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Distribation of the Corroslon Proces Aloag a Tube.
(In Russian.) A. N. Frumkin Zhurnal 1t heskod
Khimil (Journal -ﬂpl Physical Chemntry ) v 21, Dre

1049, p. 1477-1482.
Theoretivally analyses distribution of conoston in an
endless tube 8 1 with clectiolyte having a el
potential & wpliced at the exit. Such a situation iy ex-
cmplificd by having a tube of tme metal inserted
into the wall of a large geservolr of another metal
fillcd with the same clectrolyte. Corrosion is thus
studicd as an anodic provess i the wall of the tube.
Formulas for detenmination of distribution of poten-
tial insido the tube are proposed and interpreted for
different values of the variahles.
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FRUMK(N, A. N.

Effect of Electrolytes on Hydro ren Over-voltage and the Theory of Lamped
Discharge,.

Zhur, Fiz, Kim,, XQV,2, 244-253
State U. in M.V. Article Submitted Nov. 2k, 1949.
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Depoadonts of the adoet of ol
asd Paceatration. A. _WWJ Abed.
Neah 5.5.5. K. 09, 831-4(140T.—~Thermadyna mdl:
10ens give, 100 the dependence of the charge d. ¢ o0 {
i), potential ¢ and the conca. ¢ of the catious, in the case
of & negatively charged mirface, the functional relation ¢ =
fle - (KT wkinc], which, when the 11 ° Jon is potentlal-
detg., ean be wiitlen o = ® ([H*}/et/2), and, in lﬂ"ll‘u‘
Gibhe' surface 1. 1" ol the cutions, T = =(1 /sl
vin) = poipH — (1/%)pM], where M = cation.
The specific form of the functions @ or f3 is not given by
tbermodynamics, and must be assumed. Gapon (C.A.30,
L) ltum;s ui“l"lm“ lun,c(imvh. whu:zl Ei\;g'l;;’ no"-t
spll — v pM, with y = p/n. For const. €,
imr:: the u';uulion of Lange and (C.A. 24, 2657,
JODT = a + ¢ pl which renders the coastancy of the

@A ~ Al My T3:19b)

capacity Cof the double layee, e (4. o, the erpration
of Gupon woul! appear 1o be i contlict with 8 sl o
I\udly of the doubie laver.  Flns diffieulty icrradvet ju the
C!M of the throty of the doulide bayre of Hteen (4 (I
13 cunst. vapueity svbees not Lo the totu) potential i
fegence ¢, but oaly to the polential deup ¢ —-é, whete §) is
the potential at a distunce of an log rutius from the mirlace,
ja. o= My=é). Thisleudrtof’ = (A/mPW(RTiFpll -
KT/nlpM), Wentical with (be equation of Capon,
com Stern's theory in a simplified form, namely with the
helinholtelan part of the duouble Liver disreganted ant nuly
the diffuse part tuken into counkieration, and with the as.
sumption that ¢ is very miuch Luger than {}*} in the mitface
layer, F. derives, in combination with Grapon’s equatica,
e = ble = (RT/nFiuc] + (2RTh/nF) ol ~ (RI/
nF)inc) + coust., which permits an estn. of the error of the G.
tion. With n = 2, variantion of the factor in brackets
from 0.2 to 1.0 v. causes the 13t term to vary by 0.8 &, the
2ad ouly by 0.04 #. The conclusion that ential-detg.
adsorptica of cations leads to the equation of Gapon, is not
reversible; a linear relation between the amt. adsorbed and
the log of the conca. need not indicate potential-detg. ad-
sorption, but may be due to penctration of the adsorbed sub-
stance into the sofid lattice, as in the A-phase of the Pd-H,
system, and, possibly, alsw in the sorptioa of cations by
srolites. N. Thee
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t and his rollaboratom (Z. physikel. (‘Aem.,

The InSluence of Klsoirolytes sa

and the Thesry of Biow
Fis, Khim,, mo. M, (2),
shows that, after

vol

PA;’;. 1920, 7, 1033) given lho same htnc

cfﬂ?ﬁmmﬂé’e’u? 3 7

Hpdrogen Overvollage
_A.N.-Frembin (ZAur,
244-233).—{In Russian}. F.

correction by de Béthune (J.
Amer. Lbﬂ. Soe., l:“ 7].7666 M.A, {l. m) the over.

J. Chem.
relations

a8 the slow.discharge theory previoualy denlop«l by P,

1933, {A], 164
121).  The only remaining difference betwren the two t ries
is that the American workem, having split the jump in
jotential at the cathade into two parta and caleu the
surface concentmtion of H jona,
any phys. basad preture of the structure of the double layer,
o ot give any experimental data on the magnitude of the
surface charge, and do net admit that the charge is mmt.
on the inner part of the ionic sheath in the double layer.

shows that the equations obtained In thie way must be n--
ganied as spprozimations 1o the cquations which arise frum

APPROVED FOR RELEASE: 06/13/2000

» et deduce from thia !
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lha theory of the double laver, and that the approzimation

usod is valid only in certain conditions. He shows that, in
the presence of a.valent cations, the potential at & distance
of one jonie mdius from the electrdde surface varies with the
cation conomtration [ We** ] in snln, arconling to the rquation
v ~ART A E)in[Me> | + conmt., mtul«hhn(l:' Jexremis s
certain value, given by [ Me® ‘} ,0 .ol y Lnhereymthe
oot of the equation ¢ Vin NRTD 2.\ y
{¢ is the chante density and ¢ !ln- thickness of the Helmheodts
double layer, and 11 is the dickeot. const. of the aolvent),
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FRUNEIN, A, N.

(NSRS e

"Absorptlon and Oxdidation Processes," by A, M. Frunkin, reported at the Fourth Annual
Pakh Lectuee, 17 Farch 1948 (Institute of Biocheristry imeni 4. %. PBekh) 1951, 21 o2
with illustretions,

Describes the characteristics of atsorption orocesses in which oxygen nolecules
play a part. HKevelws the connection tetween atsorption orcperties, redox notential,
and the effect of oxidation on the proverties of absorbents (carton, ete,)
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Determiastion of the Kisetics of adaorption of erganie sub-
antes by 8.4, mumquhﬁm ?&En&

dustivity st the : . Al
kin asd V. 1. Melik-Gal (Acad. 8el. USSR, Mos-
cow). Doklady Akad. Nask S.S.S.R. 17, A35-8(1081). —

layer, £ = adsorbed amt. per sq. cm. the cd. i = °
Cxla +{i’, where C, = mse'ammic capacity at the
stven const. I, and ¢* = S:G)l’ oI'/oi). At zero fre.
V" = (00/OF)AOT/p}{Op/ &) = Cady/bi, whers
", I8 the nddnl. capacity due to the change of I’ with g on in- -
finitely slow ¢! g le., g on ¢ aud the concn. ¢
of the ndsu:‘t‘ﬂe b:uhu‘;am 't:’ :;::‘x}a ‘:ill udm n(e' :
tlnr‘l;l. T hind o, & on
kinethos of the adsorption. (1) If the rate of adsorption is
detd. by diffusion, solution of t ¢ differential o with .
the boundary couditions, leads to the addnl. cd. ¢’ =

.=, an sia sl + 1.0 cos at, whete & = frequency of the
a.c.: the sddnl. capacity C is given by C. = Cold +
2]/8, with A = (OI'/O¢c)e 28/D)and B = (4 + 1+1,..
where D =_diffusion coefl., and the sddul. cond. Il =

Cudn/B. ‘Lhe phase sttt angled - arctan{wi I vutie
from 00 10 43° with w varying from O to «.  With the ait
of Cibbe* furmuls for the sutface tension, one has, further,
(OT/0c)y = (RT/eX3/O)g Crn, and, for a{/2n, D)y 31
(dr/2e)s"t, L Co = {c/RTNO/O0)MDite. The
capacity a .. at high », are detd. by the amt. of the
adsorbable substance diffusing to and from the clectrode,
where the concn. is stationary. (2) Il the adsorption process -
peoper is slow as compared with the diffusion, the concen. in
soln, remaine const. In thiv cuse, (= Co €7 aml 11, =
- Clon, with G = (3/r),,./[n* + (O9/01)s.". The
phase angle ¢ vasies from %1 10 0° with # varying from 0 tn
=, (3) ratio Ci/Ca 83 8 function of s follows different
curves, depending on whether diffusion or adsorption proper
are matedetg. Jnhibition of the over-aliad on proces
by diffusion is more marked at low w, whereas mhibition Dy
adsorption proper is more marked at high ». Exptl. detns, .
of Ci/Ca a3 8 function of =, for BuOlU, AmOH, und
CHywOH on Hg, gave a curve corresponding 1o the case of
the over-all rate entirely detd. by diffusion in soln., and, con-
sequently, adsorption proper must be immeasurably fast.
The correctness of the above derivation was further currob-
orated by the agreement of the value of (O ¢l detd.
from C. and 11, as functions of =, and from (o./oL‘)..

R g Y

APPROVED FOR RELEASE:

06/13/2000

CIA-RDP86-00513R000513820006-6"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513820006-6

/rum.\m M

7 _‘l_______________________.___--‘w

U b b R 0

\/'Ibo mochnnhm of the red;c!lon of oxallc acld on & mar-

L electrode, - G, M. Floclanovich and A. N. Prumkiu.: /,
:Dohlady Akad,- Nawk $5.5.5.R. 19, 097-100KT081].~TTe 2!
(relation of the potential ¢ at const. c.d., 4, to the concn, of i

_-undissocd, HeCyOy and to the pH of the soln. was detd

-+~ 'The curves p — log s had a sbipe = 120 mv. at pli <1 Sand:

.. 00-100 mv. at & pH 1.6-4. From the data, the conclusion.

rwas deawn that the first step, which detd. the rate of re-.

= ‘duchon, consisted In the union of an electron with & H,CeO;
. The Ha{ the Ac{d mol. did not enter into this reaction.
i e J. Rovtar Leach.
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_ THE BLECTEOREDUCTIOH OF ANIONS. A. N, Frumida

- and @, M, Flariaovich, . Teanalated by Veratlodirewesims
from Doklady Akad, Nauk 8.8.8.R. !0 $07-10(1851). 6p.
“(AECetr=1884)
Results ere preseated from o .mdy of the electroreduc-
tion of the salsna S,O, » Fe(CN)g™3, [ Toi el ’, 1reg”,
RAClg®, and MO~ on & mercury cathoda, Results and
theorles governing the electroreduction uf unlons are diae
cungzd, (C.H.| e
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FRUMKIN, Aleksandr Nmumovich, 1895-, redaktor; BaGOTSKIY, V.S,; 10Fa, Z.4.;
— TKABANOV, BLN, '

[Kinetic energy in electrode processes] Kinetika elektrodnykh protsessov.

[Pod red, A.N,Frumkina. Moskva] Izd-vo Moskovskogo universiteta, 1952,

318 p. (MLRA 6:7)
(Electrochemistry)
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FRUMKIN, A. M.

nB, S, Yakobi's Studies on Electrolytic Precipitation of Fetals," Izv.
Al SSSR, Otd. tekh. nauk, Mo. L, 1952

¥INA Loverber 1952
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FRUMKIN, A. M.

"l‘eeting of the Department of Chemical Sciences," Vest Az naw: SSER, o 4,
p. 112-115, Jun 1952, :

At a session of the Dept Chem Sci concerned with the problem of electrochemistry,
li reports were read, namely: "Reactions of Electrical Heduction and the Zero Points
of Metals" by Acad A, . Frumkin; #"Jiffusion Kinetics" by V. G, Levich; "Crystal-
lochemistry of Corplex Thiocyanates" by G, S. Zhdanov; and "letallic Compounds" by
I. I, Kornilov,

251772
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1. FRUMKIN, A. N,
2, USSR (600)
L, Metals

7. Reductive reactions and zero points of metals. Vest.,Mosk.un. 7 no. 9, 1952,

9., Monthly List of Russian Accessions, Library of Congress, March 1953, Unclassified,
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1. FRUMKIN, A. N.  NESTERDVA, V. T.

2. USSR (600)
li. Platinum \

7. Platinum elect.rode.‘ Part 9. Adsorption of oxygens on platinized platinun
on contact with molecular oxygen and on anodic polarization. Zhur,
fiz. khim, 26 mno. 8, 1952,

9. Monthly List of Russian Accessions, Library of Congress, | o 1953, Unclassified.
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FRUMKDN, A M. - IOFA, Z, A - BAGOTSKTY, V. A.
Ovérvoltage

N. I. Kobozev's adsorption theory of overvoltage. Zhur. fiz. khim.
26 no. 12, 1952

9.

Monthly List of Russian Accessions, Library of Congress, Moy 1953, Unclassified,
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- Y/5Ellet of Pewsisre o th gola of Kolemisr Hydrogea "+ -
SRS ,;é_‘lbtﬂ-l'iui‘ al the Syrtem %uwﬂ:&mww DL
T M L -

. , « {rlov, and A. N, Frumkin { Doklndy Akad,
|Nauk B.S8.R, 1362, 84, (47T “In Russinn], A
- P'd wpocimen woa placed In o bomb of acourately known vol, :
(%0 a.0,) whish could be filfed with H; an equal vol, of Ag was 4
! Placed in & alinilat bomb of fdontical vol, The solubllity of c
‘i in Pd (pl&["l’d{) was then measured by comparing “the .
Wmounta y H tn each 8yateas when “undee tho ssme -t
, resturs (), allowsnce boin mada for the change in vol of
j the Pl on ving the I «Che reeulis are tabulated ; using
: Pd wirs 01 um, fy dis., €3 I incenasd from 1 to 700 aim. )
:gl]/sl‘d], In g.aton Hfg.-stom Pd, increased from 0-700 to o
‘0-876 at 15° (g. 3 And from 0-560 to 0774 at 88° [¢3 Udm;‘l’d :
; blaok prv bs.mduoum of purified (NH)Pd0, with 1 "
| 88 150°-800° 0., dabs obtatied a4 temp. (T) of 105°-$73° K, - ;
. ovet the 0. range 0-0140-1700 atm. satisfind the ot
o velatons InPexg 4 [Pd). The valaes of the const, .,
faand b agroo well wis thoso for epecimens of P black -
! obtainsd by redaction of (NH,),PdCl, with bydrazing bydro. 7
- chlatlde, but not witl those for Pd wire, Tho conat, canalsg,’ :
Do s : bﬁ dfr(:vod oloctiodhem.; if ?’h the elootrode potential )
Sl . ) g ~ 0] o o i
T ‘ln;‘/z[ec gf a and & salonlated from the cloctrocher, data of - {
B * Yoderova (Dissortation, Mosoow Univ., 1848) agres wall with
LA e . . tho values ohitained by solubility measurements ub 273" and
e : 200" K., but et 941" and 322° K. the agresmient a less satis.

ry. At low tamnp. the aloctrochen, msthod 1a probsbly
_the rore uoaum@o.f(g: V.E L o
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V" Adsorption of Orkutfc 8nbmnuu and Elootrode Processeg,
- N Frubin (Dotiag n uk-rsaﬂ‘l?r 1053, 85, (2).
A urn sm fogp rent l f -

o0 electrods progsmer iyt (5 )

£ o

Sdsorbcd layer acte ovor thy whole mnge of ita cxftlcnee ]
ez, tho dhc. 1argo of H jons, 2) The ele electrochom, roaction In :
the noe of the adirbod ycr ptoceo«h 0 npidl that
chom zntlon can be ncgl con- '

; cvn!mt on tho elcctmdeponhon of Cu or

LA TKO ion current to the H, ¢athode s

tangentis} mouon of the
icmu) (4) Th t® penetra.
Mcloa m bmdel\‘d -

_6"
- 3R000513820006
PROVED FOR RELEASE: 06/13/2000 CIA-RDP86-0051

AP



CIA-RDP86-00513R000513820006ﬁ-6,

USSk/Chenistry - dlectrochenistry, Zlectrodes

1 Sep 52

\n

3N

"The lelationship Between the Electroreduction of Anions and Lie Position of Lhe
Points of loubral Char; e of the Elcclrode,” i.v. Uikolayevu, ii.S. Shapiro, md
Acad A, M, Frumcin, MHoscow State U im . V. Lomonosov

UAll 3S31t, Vol 86, No 3, pp 581-583

Data obtained on the reduction of anions in Cd and Pb electrodes confirm the usefulness
of the theory of delayed discharge in explaining the process of anion reduction on
these netals. These data also show that by detg the relationship Letween the in-
tensity of current during the rduction of anions and the potential of the dil

soln, the neutral point of the metal may ve detd.

PA 247715
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/ Kinetica of electrade

rtal-solution (ATERELN-S | Trudy Seesh
chiniys Elckirokhim., A% kg Otdel, Khim,
Nixk 1930, 21-46(1933).—A  comprchensive and erit.

terlew of electrade kineties with special empbasis on Russian
coatributions. 101 rels, L R.D. Misch _
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IPECT e ALy
FRUMKIN, A. H.; OBRUCKFEVA, A, D,
rlectrochenistry

"o ey
3. 5. Yakobi's works

3 , ol in the fiel! of chenieal
Fo. 2, 1953,

oLrCen o iy Dk
gources of curront. Clekirichostvo

Monthly List of iu

Ss8ian accessiors, Library of Congress, June

1953, Unclassificd,
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Ussnp .

v/ Tho catabrlic ggperation of Bydrogen qm § AqEqury clec-

- rode ln thy presence of organic bases. AN, Krumkin nnd
i va. Doklady Akad. Nouk'S.5.3.%; L 417-20
1953).—1he action of certain alkaloids und substauces —_—

voutg, the SH group ln Jowering the H overvoltage on a 1g §
electrode i discussed. The decrease in the H overvoltage !
{a nscribed to the adsorption of cations of the type DH* }
which forn: from the union of a ncutral mol. B with a H*.: )
Curves art: given for the overvoltage in ¥ HClin the prts-[ ﬂ :

_engé of diphenylamine. J. Rovuur Leach . )
} v , J
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HOYKH, I.L.; RBAYAIOVICH, D.M.; ¥RUMKIN, A.N., akademik. -

Photoactive particles emitted by metals during atmospheric corrosion,
Dokl,AN SSSR 90 no.4:603~606 Je '53. (MLRA 6:5)

1. Akademiya Nauk SSSR (for Frumkin). (Photochemistry) (Corrosion and
Anticorrosives)
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B STRAZHESKO, D.N.; CHERVIATSOVA, L.L.; FEUMEIN, A.N., akadenmik, ' —

Effect of active curbon on tautomeric conversion of acetone, Dokl,AN SSSR
90 no,4:607-610 Je '53. (MLRA 6:5)

1, Akademiya Nauk SSSR (for Frumkin), 2, Institut fizicheskoy khimii im,
L.V. Pisarzhevskogo Akadenii nauk Ukrainskoy SSR (for Starsheskiy, Chervya~
tsova), (Carbon, Activated) (Acetone )
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FORTUNATOV, A.V.; TFINEEL'SETEYN, A.V,; FRUMKIN, A.N., akademik,

Machanism of the process of slectrical polishing of copper in phosphoric
acid, Dok, AN SSSR 90 no.5:823-826 Je '53, (MLRA 6:5)

1. Akademiya nauk SSSR (for Frumkin). (Grinding and polishing) (Copper)
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ASCAERNE

BABELKO, Ye.V.; KABANOV, B.N.; PRUMKIN, A.N., akademik,

Pagsivation and activation of magnesium in alkaline solution. Dokl, AN
SS55R 90 no,6:1059~1062 Je '53, (MLRA 6:6)

1. Institut fizicheskoy khimii Akademii nauk SSSR. 2. Akademiya nauk
SSSR (for Frumkin), (Magnesium) (Zlectrochemistry)
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KUL'KOVA, ¥.V.; KUENETS, X.D.; TEMKIN, M.I.; FRUMKIN, A.N., akademik.

Exchange of oxygen isotopes between carbon monoxide and carbon dioxide
on a ferro-oxidic catalyst., Dokl, AN SSSR 90 no,6:1067=1070 Je 'S3,

(MLRA 6:6)

1. dkedemiya nauk SSSR (for Frumiin).
(Oxides) (Carbon--Isotopes)
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1, Akademiya nauk SSSR (for Frumkin)
(Chemical reaction, Heat of ) (Oxides) (Acids, Inorganic)
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